Synthesis of the difunctional initiator
Following compounds were synthesized according to the literature:
N-tert-Butyl-α-iso-propylnitrone, [1] 4-(tetrahydropyran-2´-yloxymethyl)-iodobenzene, [2] 2,2,5-trimethyl-4-[4´-(tetrahydropyran-2´´-yloxy)methyl]phenyl-3-azahexane-3-nitroxide, "TIPNO-MeO-THP". [2] Due to more clarity, the structures that are pictured here are related to the 1 
H-NMR spectra. Hence, only those atoms are labeled bearing hydrogen atoms. The assignment of the 13 C-NMR signals relates
to the corresponding structures depicted in the spectra part. A mixture of 2-methyl-2-nitropropane (20.6 g, 0.20 mol), isobutyraldehyde (14.4 g, 0.20 mol) and ammonium chloride (11.8 g, 0.22 mol) are dissolved in water (400 mL) and were cooled in an ice-bath to 5 °C. Subsequently, diethyl ether (200 mL) was added to dissolve the crystallized 2-methyl-2-nitropropane. Zinc powder (52.0 g, 0.80 mol) was added in small portions over 1 h while the reaction mixture was stirred vigorously. The mixture was stirred overnight and allowed to warm to room temperature. Then the solid residues were filtered off and washed three times with methanol (300 mL).
N-tert-Butyl-α-iso-propylnitrone
Subsequently, the filtrate was extracted with dichloromethane (4 × 50 mL). The combined organic layers were washed with brine (200 mL), dried over magnesium sulfate, and concentrated in vacuum to yield the crude nitrone as a colorless slightly blue, low-melting solid, which crystallized in the fridge. by GC-MS and stirred for 12 h. Subsequently, the reaction mixture was washed with water, dried over MgSO 4 , and concentrated in vacuum to yield the desired protected alcohol as a colorless oil that was purified by column chromatography (AlOx, CH 2 Cl 2 /small amount of Et 3 N).
4-(Tetrahydropyran-2´-yloxymethyl)-iodobenzene
Yield: 6.6 g, 97%.
1 H-NMR (400 MHz, CDCl 3 ): δ = 1. Under an atmosphere of argon, 4-(tetrahydropyran-2´-yloxymethyl)-iodobenzene (5.6 g, 17.6 mmol)
was dissolved in dry THF (20 mL) and cooled to -15 °C with an ice/NaCl-bath. Subsequently, isopropyl magnesium chloride in THF (2 M, 9 mL, 18.0 mmol) was added dropwise over 30 min, then the solution was stirred for 2 h at -15 °C. After the addition was complete (monitored by GC-MS), a solution of N-tert-butyl-α-iso-propylnitrone (2.2 g, 15.4 mmol) in dry THF (20 mL) was added dropwise to the Grignard solution and the stirred mixture was allowed to warm to 10 °C within 12 h.
Saturated ammonium chloride solution (4 mL) and water (20 mL) were added to decompose the excess of the Grignard reagent. The reaction mixture was then extracted with diethyl ether (100 mL). The combined organic phases were dried over magnesium sulfate and concentrated in vacuum to yield the crude hydroxylamine as an orange oil (5.8 g).
After the crude hydroxylamine (5.8 g) was dissolved in methanol (25 mL), a solution of Cu(OAc) 2 (330 mg, 1.8 mmol) in methanol (30 mL) and aqueous ammonia (25%, 5 mL) was added. The initially clear orange solution changed to deep green after aeration for 1 h. This solution was subsequently concentrated and dissolved in a mixture of chloroform (50 mL) and water (50 mL). The aqueous layer was extracted with chloroform (3 × 20 mL). The combined organic layers were washed with saturated sodium bicarbonate solution (4 × 20 mL), dried over magnesium sulfate, and concentrated in vacuum.
A red oil (5. According to general procedures: [2, 3] "TIPNO-MeO-THP" (2.5 g, 7.5 mmol) and 4-vinylbenzyl chloride (1.8 g, 12 mmol) were dissolved in a mixture of isopropyl alcohol (70 mL) and toluene (5 mL) and stirred vigorously. After air was , dst(a+b)) ppm. In accordance to the procedure of Rodlert et al.: [2] "tpy~TIPNO~THP" 3 (2.03 g, 2.90 mmol) was dissolved in a mixture of THF (100 mL) and methanol (100 mL). Para toluene sulfonic acid monohydrate (2.00 g, 10.50 mmol) was diluted in THF (20 mL), added dropwise to the clear solution and stirring was continued for 18 h at room temperature.
Triethylamine (1.2 g) was added to neutralize the acid and the solution was concentrated. After dissolving in water (20 mL) and dichloromethane (50 mL) the organic phase was washed three times with water, dried over Na 2 SO 4 and concentrated in vacuum. The obtained viscous oil was purified by a filtration column (AlOx, CH 2 Cl 2 ), later a gradient of CH 2 Cl 2 to diethyl ether and finally acetone was used. Subsequently, the combined fractions were dried over Na 2 SO 4 and concentrated in vacuum to yield "tpy~TIPNO~OH" as a white amorphous solid. 
2-(6´-Isocyanato)hexylaminocarbonylamino-6-methyl-4-[1H]pyrimidinone, "OCN-hexyl-UPy" (4)
In accordance to the procedure of Folmer et al.: [6] A suspension of 2-amino-4-hydroxy-6-methylpyrimidine (5.00 g, 40 mmol) in hexamethylene diisocyanate (45.62 g, 0.27 mol) was heated under an argon atmosphere at 95 °C for 18 h. Hexane was subsequently added and the precipitate was filtered, washed with hexane and dried at 50 °C in vacuum to yield 4 as a white powder.
Yield: 11 g, 94%.
Supplementary According to known procedures: [6, 7] 4 (440 mg, 1.48 mmol) was added to a solution of "tpy~TIPNO~OH" (730 mg, 1.18 mmol) in chloroform (30 mL) and the resulting suspension was heated to 65 °C under an argon atmosphere.
Then dibutyltin dilaurate (DBTDL, 30 mg) was added in small portions and stirring was continued for 18 h. After filtration (urea derivates) the clear solution was concentrated to 2 mL and diethyl ether (400 mL) was added slowly. After storing the cloudy solution in a freezer overnight, a white 
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Polymerization with "tpy~TIPNO~UPy"
General procedure for the polymerization of styrene Styrene was freshly purified by an AlOx filtration prior to use in order to remove the inhibitor.
Solvents were used as supplied.
To a clear solution of the initiator in a solvent (toluene or anisole), freshly purified styrene was added to the polymerization vessel. After applying three freeze-pump-thaw-cycles to remove the oxygen, argon was added and the vessel was immersed in an oilbath at 123 °C for a certain period of time. The polymerization was stopped by cooling the reaction mixture to room temperature. To remove of residual monomer the reaction mixture was precipitated from chloroform into cold methanol.
In accordance to the general procedure for the polymerization of styrene following polymerization experiments were conducted:
anisole initiator (5) SEC (RI): M n = 6,800 g/mol, PDI = 1.07.
UV-vis titration (7)
According to the literature, [7] 6c (0.852 mg) was dissolved in chloroform (20 mL) and iron(II) chloride (0.913 mg, 0.0072 mmol) was dissolved in methanol (10 mL). The methanol solution was subsequently added to the polymer solution in steps of 10 µL while the formation of the iron biscomplex was monitored by UV-vis spectroscopy after each addition. The equivalence point was reached after adding 70 µL of iron(II) chloride solution. UV-vis: M n = 9,000 g/mol.
Complexation of "tpy~PS~UPy" with nickel(II) acetate tetrahydrate (8)
According to the literature, [8] 
H-NMR spectrum of N-tert-butyl-a-iso-propylnitrone (400 MHz, CDCl 3 ).

MALDI-TOF MS spectrum of "tpy~TIPNO~OH" (matrix: dithranol).
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FT-IR spectrum of building block 4 shows characteristic absorption bands for isocyanate (N=C=O-valence) and for the hydrogen bonding (N-H..X-valence).
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